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I. CUALITY ASSIJRMCE STATEMENT 

Study Title: OECD Acute Inhalation Toxicity Evaluation 

Test Article: G0539.04 

1Thi.s report has been reviewed by the International Research and 

Development Corporatioa Quality Assurance Department in accordance 

with the United. States Food and Drug Administratioa Good Laboratory 

Practice Regulations of June 20, 1979 and as modified by the final 

rule effective October 5, 1987. 

An inspectioa of the pratocol for this study was conducted oa 

Way 8, 1989. A randomly sampled phase of the conduct of the 

study was inspected ou May 1.9, 1989. Findings resulting from 

inspect ioas, frlom a data audzt, and from a review of the report were 

reported to management and the Study Director on November 5, 1989. 

Approved By: A,- ,,A 
Margeky f. Wirth(0.S. 
Director, Quality Assurance 
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II. SYNOPSIS 
Three groups of Sprague-DawLey derived albino rats (5 males and 5 

females in each group) were exposed for 4 hours to a dust aerosol 

atmosphere of the G0539.04 test material at actual concentrations of 

4.4, 4.9 or 2.0 mg/L. The equivalent aerodynamic diameters of the 

test material aerosols were 10 microns for the 4.4 rag/L exposure, 4.4 

cgcrons for the 4.9 mg/L exposure and 4.2 microns for the 2.0 mg/L 

exposure. One male and three females from the 4.9 mg/L group died 

either during the exposure or within 24 hours post-exposure. A high 

incidence of labored breathing and gasping was noted in the two 

groups exposed to the sma&er particle size. Body weight gain was 

depressed except for females exposed to 2.0 mg/L. Macroscopic abnor- 

malities observed at necropsy, white material in the trachea, gas 

filled intestines, red mottled Lungs and dark kidneys, were only 

observed in those animals which died on study. No exposure related 

abnormalities were noted in those animals surviving 14 days. The 

LG5D was estimated to be equal-to-or-greater-than 4.9 mg/L. 

191-1456 
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III. OBJECTIVE 

The objecrive of this study was to evaluate the acute toxicity 

of the experimental compound vhen administered via the inhalation 

route according to guidelines of the Organization of Economic 

Coordination and Development issued June, 1981. 

. 
-. 
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IV. TEST MATERIAL 

ived from The Procter and Gamb The test material was rece 

Company, Cincinnati, Ohio. 

le 

191-1456 

------------------------------------------------------------------ 

Date receive'd: 4-27-09 

Amount received: 2067.8 g in two containers one of 
which was broken when received. 

. 
Label identiEication: GO539.04 

aye a74 

I,RDC number #essigned: 10020 

Date received : 5- 19-89 

Amount received: 2035.08 g 

Label identification: G0539.04 
a-i0 874 

IRDC number assigned: 10020a 
---------_________-------~----------------------------------------- 
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V. EXPERIMENTAL DESIGN 

Three groups of 5 male and 5 female rats each were used for this 

study. Each group vas exposed for 4 hours to a dust aerosol 

atmosphere of the test material. One group was exposed to the test 

material as received. Since the particle size was outside the 

rqpirable range, two additional exposures were conducted vith air- 

migronized test material. 

The animals were observed for pharmacotoxic signs immediately 

after the expo.sure and then daily during a 14-day post-exposure 

observation period. Body veights were recorded just before exposure 

and on days 7 and 14 post-exposure. At the end of the post-exposure 

observation period, the animals were sacrificed and subjected to 

gross necropsy in which major organs in the abdominal and thoracic 

cavities were observed for macroscopic abnormalities. 

The following table summarizes the experimental design: 

Group 
Number -Desired Exposure Conditions 

Number of Animals 
Males Females 

I 5 mg/L neat material 5 5 
XI 5 mg/L micronized material 5 5 

III 2.5 mg/L micronized material 5 5 
-----------------------------*-------------------------------------- 

This study was initiated on ~Hay 5, 1989 with the exposure of 

Group I and terminated on July 24, 1989 with the necropsy of Group 

III. 

191-1456 
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VI. MATERIAL AND METHODS 

A. ANIMALS 

Sprague-Dawley derived (Charles River CD@) albino rats were 

received from the Charles River Laboratories (Portage, Michigan). 

Animals were individually caged in suspended wire-mesh cages 

thzoughout the study. All animals were quarantined for at least 7 

da-+. Each ralt was individually identified with a numbered Monel@ 

metal ear tag. During the quarantine and post-exposure periods, the 

rats were housed in rooms where temperature, relative humidity and 

photoperiod cl;! hours light/l2 hours dark) were controlled, in 

accordance with1 standards outlined in the "Guide for the Care and 

Use of Laboratory Animals" (DHEW No. (N.I.H.) 85-23, 1985). Purina 

Certified Pelleted Rodent Chog #SO02 and tap water were available 

ad libitum, - except during actual exposures. 

The age at time of exposure, purchase order number, and date of 

receipt for the animals are tabulated below: 
------ _-_---_--__---------------------------------------------------- 

Group 
Number Sex -- 

1 Male 
Female 

Age at Time of 
Exposure (days) 

46 
46 

I.1 

III 

Male 55 
Female 5'5 
Male 55 
Female 55 

Purchase Date 
Order No. Received 

1551 4-24-89 
1551 4-24-89 

1843 6-16-89 
1843 6-16-89 

1852 6-27-89 
1852 6-27-89 

8. TEST MATERIAL ADMINISTRATION 

1. Animal Exposure 

Animals were exposed in either a 160 L stainless steel and 

glass chamber (Group I) or a 54 L all glass chamber (Groups II and 

191-1456 
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III). The supply air for chamber ventilation was dry, filtered air 

from the in-house compressed air system, or from tanks of compressed 

breathing air. The chamber exhaust was discharged into a fume hood. 

Chamber temperature, relative humidity and air flow rate were 

recorded at intervals of approximately one-half hour during the 

exposure. The results of the measurements are presented below: 
,,~-,,,,-,,,,-~,,-----,----~----------------------------------------- 

Chamber Air Temperature Relative 
Group Flow Rate (L/min:) ('Cl Humidity (X1 
Number Mean S.D. Mean S.D. Mean S.D. -- 

x 110 0.0 22 0.5 42 2.5 
XI 98 0.0 21 2.4 

III 98 0.0 21 0.0 

Humidity measurements for Groups II and IX1 could not be obtained 

since the high test material concentrations obscured the humidity 

gauge. 

2. Generation of Exposure Atmospheres 

Figure 1 presents a schematic diagram of a typical genera- 

tion and exposure system used for Group I. The system operated as 

follows: test material was dispensed at a known and constant rate 

by the auger dust feed to an aspirator-dispersion device. The dust, 

entrained in a high velocity air stream, converges uith a counter- 

current air flow at the device outlet, where deagglomeration and 

dispersion into the chamber occurred. Operating parameters for this 

generation system were as follows: 
__-----___----___------------------------------------------------------ 

Group Auger Auger Counter-Current Total Chamber 
Number Diameter (CM) Speed (RPM) Air Flow (L/min) Air Flow (L/min) 

I 1 . 3 19 15 110 
-------_____________--------~----------------------------------------- 

191-1456 
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Figure 2 presents a schematic diagram of a typical 
generation and exposure system used for Groups II and III. The 

system operated as follows: Test material was dispensed at a known 

and constant rate by an auger dust feed to an air-micronizer (Fluid 

Energy, Model 00). Dust was drawn into the micronizer by an 

aspirator, recirculated in the grinding chamber where particle-to- 

p&ticle impact reduced the size of the dust until the size was 

small enough tlo follow the air flow out of the micronizer. The 

resulting aerosol was piped to the exposure chamber. Operating 

parameters Ear this generation system were as follows: 
--------------~----------------------------------------------------- 

Auger Aspirator Grinding 
Group Auger Speed Pressure Pressure Uilution 
Number Diameter (CM) (RPM) (psig) (psig) Air Flow (L/min) 

11 1.3 IO-27 36 90 
III 1.3 1-6 36 90 

--------------__----____________^_______--------------------------- 

3. Analysis of Exposure Atmospheres 

a. Nominal Exposure Concentration 

Exposure concentrations were determined on a nominal 

basis by dividing the weight of test materiaL used during the expo- 

sure by the total volume of air that flowed through the exposure 

chamber during the exposure. 

b. Actual Exposure Concentrations 

Exposure concentrations were determined using standard 

gravimetric methods. Samples of the aerosol atmosphere were 

collected on 25 mm glass-fiber filters, held in open face filter 

holders. Samples were drawn through the filters at a flow rate of 

2.6 or 2.9 L/min for 3 minutes. Each filter was weighed prior to 

and again after sample collection. The concentration was calculated 

as the difference in filter weight divided by the total sample 

volume. 

191-1456 
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C. Aerosol Part*icle Size 

Particle size distribution of the test materia 

was determined with an Andersen@ a-stage cascade impactor. 

chamber atmosphere was sampled ac a rate of 28.3 L/min for 

1 1 aeroso 

The 

a 

suitable duration, and the amount of aerosol collected on each stage 

was determined gravimetrically. The cumulative weight percent of 

Grticles with aerodynamic diameters smaller than the stage cut-off 

values were derived and plotted by computer. The Equivalent 

Aerodynamic Diameter (EAD) and Geometric Standard Deviation (GSD) 

were calculated by a method similar to that described by Raabe 

(Environ. Sci. Technol. 2:1162-1167, 1978). 

C. GENERAL OBSERVATIONS 

1. Appearance, Behavior and Mortality 

Animals were observed for pharmacotoxic signs immediately 

after the exposure. The animals were observed twice daily during 

the 14-day post-exposure period, once for pharmacotoxic signs and 

once for mortality only. 

2. Body Weights 

Body weights were recorded before the exposure and at 7 and 

14 days post-exposure. 

D. PATHOLOGY 

1. Necropsy 

All animals that died, or were sacrificed at termination 

were subjected; to a necropsy. Sacrifice was accomplished by intra- 

peritoneal injection of sodium pentobarbitol followed by exsanguina- 

tion from the abdominal aorta. The tracheas were'exposed and 

clamped so the lungs could be removed and observed in an inflated 

state. All major organs in the abdominal and thoracic cavities were 

observed for macroscopic abnormalities by trained prosectors. 

Carcasses were discarded. 

191-1456 
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VII. RESULTS 

A. NOMINAL EXPOSURE CONCENTRATIONS 

Results of the determinations of the nominal exposure con- 

centrations art2 shown in the following table: 
__________--~----_------------------------------------------------ 

. Nominal 
-. Weight of Test Material (g> Total Volume Exposure 

Group Pre- Post- of Air Concentration 
Number Exuosure Exposure Difference (L) (alg/L) 

I 1088 127 961 26400 36 
II 323.8 26.1 297.7 23520 12.7 

III 223.7 107.6 116.1 23520 4.9 
--------____--__-___------------------------------------------- ---- 

B. ACTUAL RXPOSURJZ CONCENTRATIONS 

Results of the determinations of the actual exposure con- 

centrations are shown in the following table: 

Group 
Number 

I 
11 

III 

Concentration 
(mg/L) 

4.4 
4.9 
2.0 

Standard 
Deviation 

1.0 
3.1 
1.3 

--e--e- --.-----e--- ~-----__---------_---___I_________ 

Table 1 presents individual sample data. 

C. AEROSOL PARTICLE SIZE 

The following table presents the aerosol particle size data in 

terms of the Equivalent Aerodynamic Diameter (EAD) and the Geometric 

Standard Deviation (GSD): 
----_-___-____-___--__---____I________________--------------- 

Group 
Number 

I 
11 

III 

EAD 
(mm> GSD 

10 2.10 
4.4 2.20 
4.2 2.07 

-------_-____________---------------------------_-- 
--e--e 

191-1456 
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Figures 3, 4 and 5 present graphical representations of the aerosol 

particle size data. 

D. GENERAL OBSERVATIONS 

1. Appearance and Behavior 

Tabh 2 presents a summary of pharmacotoxic signs observed 

immediately after exposure for males and females, respectively. 

2able 3 presents a summary of pharmacotoxic signs observed during 

the 14-day post-exposure period for males and females, respectively. 

Individual animal data for both observation periods times can be 

found in Appendix A. 

Two animals (one male and one female) from Group 11 were 

found dead inmsediately after the exposure. Two addit ional females 

from Group XI were found dead on the day after the exposure. All 

animals from groups I and III survived to study termination. 

The uDst significant pharmacocoxic signs noted, either imme- 

diately after exposure or during the 14-day post-exposure period, 

were gasping and labored breathing noted in all groups, and cornea1 

opacities noted in Group I. 

2. Body Weights 

The individual and group mean (fS.D.) body veights are pre- 

sented in Applendix B. The following table suunnarizes this data: 

Group 
Number 

I 

II 

III 

Sex Pre-Exposure 

M 215 
F 154 

M 275 
F 186 

H 292 
F 185 

Days Post-Exposure 
7 14 

209 262 
158 ldd 

252 290 
185 201 

301 339 
202 221 

--------------------__________________I_----------------------- 

191-1456 
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Except for Group III females, which gained body weight nor- 

mally throughout the study, mean body veights for both males and Ee- 

males were l'ouer at both post-exposure intervals than expected based 

on historical data. 

E. PATHOLOGY 

1. Necropsy and Macroscopic Observations 
. 
-. Macroscopic observations at necropsy are presented in 

Appendix C. 

No exposure related abnormalities were noted in any animals 

from Groups I and III, or those animals from Group II which survived 

until termination at 14 days post-exposure. Animals from Group 11 

which died on study exhibited various abnormalities including white 

material in t:he trachea (probably test material or edema fluid), gas 

filled intestines, red mottled lungs and dark kidneys. 

191-1456 
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IX. SIGNATURES 

Laboratory 
Supervisor: .A fl & ~Jd.-VF, 

Ben$e A. C&p Date 
Unit Supervisor 
Inhalation Toxicology 

Reviewed By: d-20-70 
Date 

Manager, Inhalation Toxicology 
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X. CONCLUSION 

The test maeerial G0539.04 was acutely toxic to rats at a con- 

centratioa of 4.9 mg/L (aerosol particle size of 4.4 microns). The 

LCso was probably slightly greater than 4.9 mg/L. 

To the best of the signers' knowledge, there were no significant 

deviations from the Good Laboratory Practice Regulations which 

afgcted the quality or integrity of the study. This study was con- 

ducted in conformance with the Good Laboratory Practice Regulations. 

This report accurately reflects the raw data obtained during the 

performance of t:he study. 

c. E. 
Charles E. Ulrich, B.S. 

2 -2w-?a 
Date 

Scientific Director, Inhalation 
Toxicology 

Study Director 

191-1456 
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FIGURE 3. - Graphical Representation of Aerosol Particle Size for Group I 

PARTICLE SIZE DISTRIRUTION FOR G0533.04 
STUDY NUMBER : 1’31-1456 
GROUP I, SAMPLE COLLECTED ON 5-5-5’3 

----we _-----------w-_-e---- -----------------___-------------- 

STAGE ECD UEIGHT CUMULATIVE WEIGHT 
NUMBER (MICRONS) PERCENT PERCENT 
_______-__----------___I________ ----_________________________ 
01 3 49.7 50. 3 
1 -- 5. a 30. 1 20.3 
2 4.7 3 .5 10.7 
3 3.3 6,. 4 4.4 
4 2.1 2.7 1.6 
5 1.05 1.1 0.5 
6 . 62 0.3 0. 3 
7 .44 0.3 0.0 
FILTER (. 44 0.0 0.0 
__________----------------------- ----__-_____-_______-------- 

THE EQUIVALENT AERODYNAMIC DIAMETER IS 10 MICRONS 
THE GEOMETRIC STANDARD DEVIATION IS 2.1 

ECD - EFFECT I VE CUTOFF DIAMETER 

191-1456 
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FIGURE 4. - Graphical Representation of Aerosol Particle Size for Group 11 

PFIRTICLE SIZE DISTRIP”~+ION FOR 6053’3.04 
STUDY NUMBER : 1’31-1456 
GROUP I I, SWlPLE COLLECTED ON 6-29-69 

--_--_------__----------------------------------------------- 
STfiGE EC11 WEIGHT CIJMULFITIVE WEIGHT 
NUMBER (MICRONS) PERCENT PERCENT 
‘-~-------“-~----------------------------------------------- 
0 -- 3 12.0 87.2 
1 5.0 20. 6 66.6 
2 4.7 16.3 47.7 
3 - . - 
4 2”. ‘;’ 

17.0 23.3 
16.4 13.5 

5 1.05 e. 6 4. e 
6 . 62 3.2 1.6 
7 . 44 0.3 0.6 
FILTER (. 44 0.6 0.0 
___--__-_-____-__-------------------------------------------- * 

THE EQUIVFLLENT I~ERODYN~X’~IC DIAMETER IS 4.4 MICRONS 
THE GEOMETRIC STRNDFIRD DEVIQTION IS 2.2 

a ECD * EFFECTIVE CUTOFF DEFIMETER 

19 l-i456 



19 

FIGURE 5. - Graphical Representation of aerosol Particle Size for Group 111 

PFIRTICLE SIZE DISTRIBUTION FOR 60533.04 
STUDY NUMBER : 191-1456 
GROUP III, SFIMPLE COLLECTED ON 7-10-63 

________---,-------------------------------------------------- 
STAGE IECD UEIGHT CUMULGTIVE WEIGHT 
NUMBER (MICRONS) PERCENT PERCENT 
_______----.----------~--------------------------------------- 

0 2 10.3 83.7 
1 5. a 13.4 70.3 
2 4.7 12.4 50. 8 
3 3.3 21.1 23. 7 
4 31 

:i 25 
17.3 12.4 

5. 8.0 4.5 
6 -* .62 2.9 1 -5 
7 .44 1.3 0.3 
FILTER c. 44 0. 3 0. 0 
____--__----.------------------------------------------------- 

. 5 

THE EQUIWiLENT f3ERODYNfiMIC DIAMETER IS 4.2 MICRONS 
THE GEOMETRIC STRNDFIRD DEVIfiTION IS Z-07 

ECD - EFFECTIVE CUTOFF DIAMETER 

191-1456 
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TAdLE 1. 

Group 
Number 

I 

Individual Sample Data 

Actual Exposure 
Sample Weight Collected Concentration 
Number on Filter (mg) (mg/L) 

1 17.4 3.0 
:2 47.4 5.4 
:3 39.0 4.5 
4 39.7 4.6 

II . -- 

111 

1 26.6 3.4 
2 37.3 4.8 
3 34.3 4.4 

ll 32.3 3.7 
;! 6.4 0.7 
3 12.4 1.4 
4 20.1 2.3 

e 191-1456 
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SulMlary Of CllnlCal FIndIngs 
MALES 

Observation 

Interval: In - la Day 
Group I Day of Group II oak /of Group III Day 

Exposure Exposure 
(5) 

of Exposure 
(5) (5) 

APPEARANCE AND CONDITION 

Found dead 

6GDV SURFACE 

D I 0 

D 4 0 Urine stained abdomen 

RESPIRATION 

Gasping 
Labored breathin 

D 
2 

2 
2 

181-1456 ( ) = Number of snimalr observed at atart of Interval 
a = Immediately followtng exposure 
B = Immediately follonln~ alporure 



TABLE 2. Cont. SUIMWI~~ of Cllnlcel Findings 
UALES 

Dbservatlon 

Interval i la - la Day 
Croup I Day of Craup I1 aa3 iof Group 111 Day I 

EXpO6lll-e EXpOSUrfl of Exposure 
(5) (51 (51 

ORAL/NASAL 

Increased sallvatlon 

EYES 

Uatartal around eye 

0 0 3 

5 0 0 

191-1456 ( ) = Number of snlmals observed at start of Interval 
a = Immedlotely follonlng sxposure 
II = Immediately follouinp axpoaure 
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TMLE 2. Cont. 
Summary of Cllnlcel FindIngs 

FEMALES 

Ob66rv6ttOn 

Interv61; I6 - la Day 
Croup I Day of 

;I 
Croup II Day of Group III Day 

ElPO6W8 EH‘AO6ur8 Of EN,306UrCl 

(5) (5) (51 

APPEARANCE ~tiD CONDITION 

Found dead 
Prootr6tton 

RESPIRATIOY 

0 I 0 
0 i a 

G66ptnp 0 4 
L6bored breethlnp 4 4 

ORAL/NASAL 

lncrenred rolivatton :: 0 3 

IAater\a\ *c0uncl no66 a \ 

N  

CJJ 
191-1456 ( ) = Number of sntma\6 ob6srved 6t 6tart af !nturuca.\ 

a = Immedt6tely fOl lOwin@ 6XpO6”r6 
B = ~“MVd\~t~\y fO\\OWtnQ 6Xf306Ut-6 



TABLE 2. Cont. Sumnary of Clinical FlnulnDs 
FEMALES 

Obrervatlon 

Interval: la - la Day 
Croup I Day of Group II Llaj df Group 111 Day 

Exposure EXpO6lJre of Elporure 
(5) (5) (5) 

Ysterlal around eye 

Eva6 palo 
4 D 1 
D D 2 

191-1456 . ( 1 = Number of snlmsle observed at start of Interval 
P = Immediately fOllO.‘inQ e”pO6”re 

a = Immodiotsly following exposure 



TABLE 3. 
I  

Summary of Cllnlcal FIndln@s 
MALES 

Interval : 1 - 14 Day I I 

Ooservatlon 

Croup I Port Group II pbs’t Group 111 Post 
Exposure Exposure Erposure 

(5) (41 (5) 

APPEARANCE AND CONDITION 

No v\stble abnormal\tles for entire tntarva! 0 0 0 
PGrtlon r*iernal ear micsinp 1 0 cl 

EIOOY SURFACE 

hlopecle 5 4 I 
Urine rtalned abdomen 5 4 5 

RESPlRATlON 

Gasping 1 
Labored breatnlng :: 4 

Iv 
C-J-l 

191-1456 ( ) = NumDer of animals observed at start of lnttrrval 



Sumnary of Clinical Findings 
MALES 

Observation 

Interval: 1 - 14 Day 
Group I Post Croup II P&It Group III Post 

Exposure Exposure 
(5) 

Exposure 
(4) (5) 

ORAL/NASAL 

Increased ssllvatlon 
Materiel around moutn 
Meterlal around nosa 

0 2 0 
5 4 5 
5 4 5 

COrneaI abnormality 
Matertal around eye 
Eyes pale 

Eye closed 
Cornea1 opactty 

I 0 0 
5 4 4 
0 3 
2 2 ii 
2 D  0 

191-1456 ( 1 = Number of animals observed at start of Interval 



TABLE 3. Cont. Summary of Cllnlcdl Flndlnys 
FEUALES 

- 

Observetlon 

lntervel i 1 - 14 Day i 1 
Croup I Post Croup II Post Group III Poet 

Exposure Exposure 
(5) 

Erposuce 
(41 (5) 

APPEARANCE AND CONDll lOtj 

NO virlble abnormalit ies for entire tnterval 
Portlon erternsl aar mtrs\np 
Died prior :a first det ohs 

BODY SURFACE 

cl a 0 
I 0 0 
0 2 0 

Alopacla 
Scabhed area 
SOI-il 

Urine stalned abdomen 

5 2 5 
0 0 I 
I 0 0 

6 2 5 

141-1456 I ) = Number of animala observed nt @tart of tntsrval l-d 
I aet ohs = dotrllrd obrorvrttoo --.I 



TA&E 3. Cont. Suwnary of Clinlcsl Flndlnos 
F EYALES 

Obrervstlon 

Interval8 1 - 14 Day : 
Group I Post Group II Post Group 111 Post 

Exposure Erpoaure 
(5) 

Erpoaura 
(4) (5) 

RESPIRATION 

Labored breathing i 2 5 

ORAL/NASAL 

Materlal around mouth 5 2 5 
Yater\al around nose 5 2 5 

EYES 

Matertal around eye 5 2 

Eyes pale 

5 
0 2 

Eye closed 

3 
3 Cl I 

Cornea1 opacity 1 0 cl 
Lncrlmation 2 0 0 l-0 

co 

191-1456 ( ) = Number of anlmelo oboarvad at start of Intervcrl 

. ..-Y 
:’ ; 

,i 
(, 
/ 

:’ ; 
/ 

: 
9’ ’ 
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APPENDIX X 

Individual Clinical Findings 

det = detailed 

191-1456 



lndtvtdual Clinlcel Findlngs 
Male 

.  1 

ABY of Study 
; 0nset - Ouretlon Frequuncy 

Group I Day - of Exposure; 

68856 

58867 

58858 

58859 

58860 

Material around eye. dry, red. both la - la I 

Uaterlal around eye. red, hoth la - la 1 

Labored breethtng la - la I 
WBtBr\BI uround eye. dry. red. both la - la I 

ktatarlnl arOund 6~6. dry, red. both la - la I 

Labored breathlno la - la I 
)latariPI around eye. dry, red. both la - I8 I 

191-1456 Onset = Day first observed 
Ouratlon = Day last ob5ervad 
Frequency = Number of days observed 

a = lswmd\ataly fol\OwinQ exposure 

ci, 
0. 



Individual Cllnlcal Findings 
F eha 1 e 

Ret 
Humbor 

Group I Dav of ERposure; 

56661 Labored breethtno la - la I 

58662 Material around ey(t. dry. red, both Iis - la I 

58663 Labored breathlr.@ 
M?Iterlsl around eye. dry, red. both 

la - \a 
la - la 

I 
I 

59664 Labored breathing 
Material around eye. dry, fed. bath 

la- la 
\a - la 

I 
1 

56865 Labored breathIn 
Mater\a\ around eye. dry. red. both 

la - la 
la - la 

I 
_2 I 

191-1456 onset = Day first Observed 
Duration = Day last observed 
Frequency s Number of days Observed 

a = Iwwdlataly following exposure 

‘I 



Individual Cl lnlcal Flndinus 
hIale 

Gr0lAp. 
Ret 
Number 

Day of Study 
I’ hset - Durstton Frequency 

Croup II Day of Exposure: 

5905 I Urine rtatnad abdomen la - \a 
Labored breathlnp la - la 

59052 Urine stained abdomen 
Labored brcloth\nQ 

la - 1s 
\a - \a 

59053 Urine sta\ned abdomen 
Garplnp 

la - la 
la - IS 

59054 

59055 

Found dead la - la 

Urine stained abdomen la - la 
Gasp\ ng la - la 

191-1456 Onset - Day first observed 
Duration = Day last observed 
Frequency = Number of days observed 

a = Immediately folIOwIng expoS”rCi 



Indlvldu~l Clinical Flndinys 
female : 

1,’ 

..’ ;  

,,,’ 

,’ 

,i j 

I 1  

Croup, 
Rat 

: 6 Day Of Study nset - Duration Frequency 

59056 

59057 

Prostration 
Gaopln9 
Labored breathing 

Gasping 
Labored breathing 

Gasping 
Labored breathing 

Found dead 

Gasplng 
Labored breathing 

la - la 
la - la 
la - la 

la - la 
la - la 

la - la 
la - la 

Id - la 

la - Id 
Ia - la 

59058 

59059 

59060 

191-1456 Onsat = Day first observed 
Duration = Day last observed 
Frequency = Number of days observed 

a = Imedlattlly following exposure 



Rat 
Number 

Group 111 Day of Erpos~re; 

5800 I 

59082 

59003 

Labored br‘3BthlnQ 18 - la 
Incresrsd 6elivation lo - la 

Labored bro.Sth\nQ la - la 

Labored breathinQ la - la 
Increared 6allvetlon la - la 

59084 GtSSpinQ 
Labored breathtnp 
Increased ealivatlon 

la - la 
\a - la 
la - la 

59085 Labored breathtnQ Ia - la I 

191-1456 Onset = Day first observed 
Duration = Day last observed 
Frequency = Number of days observed 

d = Immrrdldteiy follonlr~g exposure 



,‘: 
: 

:,’ 

‘, 
\:’ 

.:,. , 
(~ ’ 

i )  

GI-OUP, 
Rat 
Number Dav of Study 

J’ Ohset - Durotton Frequuncy 

Grow III Dav Of ERposure: 

59066 Labored breathing 
Incraared raltvatlon 

59087 GaSpIng 
Labored breathing 

69066 Labored breathIn 
Material around no68 
Increased salivation 
hlaterlal around eye. 

59069 Labored breathIn 
Eyes pale, both 

59090 Labored breathing 
Increased sallvatlon 
Eyes pale. both 

la - 
la - 

la - 
:a 

la - 
la - 
la - 
la - 

brown 

brown, left 

Id - 
la - 

la - 
la - 
la - 

la 
1B 

la 
i* 

la 
la 
la 
la 

la 
la 

la 
la 
la 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 

191-1456 Onset =  0  ay first observed 
hr63tl”n  =  Day last observed 
Frequency =  Number of days observed 

- 

d = Immadldlaly to1 IowIng alposura 

w 
u-l’ 



a 
Indlvlduel Cllnlcal Flndlnos 

Yale 

Gl-OUP) 
Rat 
Numner Frequency 

Group I Post Erposure: 

58856 urina StaInad abdomen 
Alopecia. both eye‘ 
Alopecia. no68 
Alopecia. mouth 
Uaterlal around mouth; brown 

Material arOund nose. brown 
Cornea1 abnormalltv 
Material around eye. dry. brown. both 
Eye closed. rlQht 
Cornsal opacity. right 

1- 9 9 
II - 14 4 
I1 - 14 4 
II - 14 4 

! - IO !O 
1 - IO 10 
I- 2 2 

58857 

I - IO IO 
l- 1 1 
2- 2 I 

5tlQ50 

5tll359 

Urine atalned abdomen 
Alopecia. both eyes 
Alopecia. nosa 
Alopecia. mouth 
Material around mouth, brown 
Msterlal around nosa, brown 
Materiel around eye. dry. brown, both 
Eye closed. right 
Cornea1 opacity, left 

POrtiOn external ear missing. rloht 
Urine stalned abdomen 
Alopecia. both aye6 
Alopecia. nosa 
Alopecia. mouth 
MatsrlJI clrounu mouth. brown 
Material around nosa, brown 
Material around eye. dry. Llroun. both 

I- 9 
11 - 14 

., 

II - 14 
II - 14 

1 - )O 
1 - IO 
1 - 10 
I- I 
I- 2 

12 - 14 
I - 9 

II - I4 
II - 14 
II - 14 

I - 10 
I - IO 
1 - IO 

9 
4 
4 
4 

10 
IO 
10 

1 
2 

3 
9 
4 
4 
4 

IO 
10 
IO 

Urine stained abdomen I - 9 9 
Alopacla. nose II - I4 4 
Alopecia. mouth I1 - 14 4 
Material around mouth. brown 1 - IO IO 
Material around hose, brown I - 10 10 
Material around eye. dry. brown, ten I - IO IO 

191-1456 onset = Day tlrst Obse,-wad 
Duration = Day last observed 
Frequency = Numoer of days Observed 



lndl~ldual ClInical FlndlnDs 
Male 

Gr0lJp, 
Rat 
Number 

i I4 Dav Of Studv nset - Duration Frequency 

Croup I Post Erposure: 

Urine rtained abdomen 
AlOPl3Cll, both aye. 
Alopocla, n0.o 
Alopecia, mouth 
AtOpaCl8, 
Alopecia. 

riohi iaterai abdomen 
left laterel abdomen 

Materlal around mouth. bro*n 
Matertat around nose. brown 
Material around eye. brown 

I- 0 
11 - 14 
11 - 14 
!: - 14 
‘3 - 14 
13 - 14 

I - IO 
I - ID 
1 - I1 

Q  
4 
4 
4 
i 
2 

IO 
10 
I1 

--_. _ 

191-1456 Onset = by first Ob*,rvtid 
Duration = Day last observed 
FrWuencY = Number Of days observed 



‘.’ 

Indlvtdual ClInIcal FindIngs 
Famd I e 

Rat 
Number 1’ 1 

Jay of studJ!- 
Onset - Duration Frequency 

Group I Post Erpoaure; 

5696 I Urine rtalned abdomen 
Alopeclo, Uorsnl hoad 

I - 9 9 

Alopecls. both Byes 
5 - 12 II 

Alopecia. abdominal 
II - 14 4 

Alopecta. !-!ose 
II - 14 4 

Alopecia. mouth 
II - I4 4 

Alopecia. ventral thorax 
II - I4 4 

Material around mouth. brown 
I4 - I4 1 

Material around nose. brown 
I - IO IO 

ktstertal around eye. brown, both 
I - IO IO 

Eye closed. left 
I- 9 9 
I- 2 2 

50862 

59863 

56964 

Urine ctatned abdomen 
Alopecia. both eye‘ 
htaterlal around moUth. brown 
Yatertal around nose. brown 
Material around aya. brown. both 

_I 
I- 6 6 

II - 14 4 
I - IO 10 
I - IO IO 
I- 9 9 

Urine stalned abdomen 
Alopecia. both aye6 
Alopecta. nose 
Alopecia. abdominal 
Alopecia. mouth 
Alopecia. ventral neck 
Labored breathln9 
Material around mouth. brown 
Material around nose. brown 
Lacrlmatlon 
Matertat around eye. brown, both 
Cornea1 opacity. left 
Eyn closed. rtQht 

1 - I(1 
IO - I4 
II - I4 
II - I4 
II - I4 
II - 14 

4- 4 
I - IO 
I - IO 
I- 5 
I - I\ 
I- 9 
2- 5 

IO 
5 
4 
4 
4 
4 
I 

IO 
IO 

4 
\\ 

a 
4 

Urine Stalned abdomen 
Alopecia. ventral neck 
Alopecle. both eyes 
Alopecls. nose 
Alopecia. mouth 
Alopecia. anooonltal reoion 

- I 9 9 
- 7 14 I3 

II - 14 4 
II - 14 4 

- II I4 4 
13 

- 
I4 2 

191-1456 onset i Day first observed 
Duration = Day last observed 
Frequency = Number of days observed 



.’ 
i Croup, 

InUividual Cllnlcel Flnulnos 
I= BlmP I e 

Ret 
Number 

Group I Post Exposure; 

58864 (Cont\nuad) L(atorlPI around mouth, brown 
Material around nose. brown 

1 - IO 10 

Lacrlmatlon 
I - IO 10 

Matertal around eye. bra,,,, 
I- 1 I 
I - a 9 

PortIon external ear mlsrlng. rloht 
Urine rtalned abdomen 
Sore, right forelimb 
Alopecia. no68 
Alopecia. abdomlno I 
Alopecia. mouth 
Alopec\e. ventral neck 
Alopecia. both fortrlimbs 
Alopecls. right lngulnal 
AlOpeCla. left Inguinal 
Alopecia. anoQenltal region 
Material around mouth. brown 
Material around nose. brown 
Material around eye. brown. both 
Eye closed. both 

14 - 
I - 
7 - 

IO - 
IO - 
IO - 
IO - 
II - 
I3 - 
I3 - 
I3 - 

I - 
1 - 
I - 
1 - 

I4 
Q  
9 

14 
14 
14 
14 
I4 
14 
I4 
I4 
IO 
10 

9 
1 

l 
3  
5 
5  
5  
5 
4 
2  
2 
2 

IO 
IO 

9 
I 

141-1466 onset = Day first observed 
Iluratlon = Oay last observed 
Frequency - Number of ddys observed 



I”dlv(dual ClInIcal FindIngs 
hiate 

Fraquency 

Group I! Post Erposure; 

59052 

59053 

Urlna stalned abdomen 
Alopecls, no68 
A1OpeCta. mouth 
C8Spi”g 
Labored breathlna 
Material around mouth, brown 
Mater(al around noao, brown 
Increas@d salivation 
Materlo around eye. dry, black, 
Eyes pale. left 

both 

Eye closed, rlnht 
Eye13 pale, both 

Urine stalned abdomen 
Alopecia. enterlor dorsal reelon 
Alopecle. nose 
Alopec~n, mouth 
Alopecia. ventral neck 
Alopecia. abdomina I 
Labored breathlng 
Material around mouth, brown 
Material eround nose. brown 
Increa6ed salivation 
Material around eye. dry, black. both 

Urine stalned abdolrle” 
Alopecia. nose 
Alopecia. mouth 
Alopecia. enter\Or dorsal rk3QiOn 
Labored breathing 
Material around mouth. brown 
ktateria’l around nO66. broun 
Material around eye. brown, 
Eyes pale. left 

both 

Eya Closed. rloht 
EyaS pala. both 

1 - IO IO 
11 - I4 4 
II - 14 4 

I - 1 ! 
I - 6 6 
I - I1 I1 
I - II II 
I - I I 
I - IO IO 
I - I1 6 
I - 2 2 

3 - 5 3 

I - I2 12 
7 - I4 6 

II - I4 4 
II - I4 4 
I2 - I4 3 
I3 - I4 2 

1 - 7 7 
I - IO 10 
I - IO IO 
I - I I 
I - 7 7 

1 - IO IO 
II - I4 4 
II - I4 4 
I4 - 14 I 

1 - 6 0 
I - IO IO 
I - IO IO 
I - 6 6 
1 - 2 2 
I - 2 2 

3 - II 9 

I 
I 

*’ i 

0 

191-1456 Onset = Day first obsrrrved 
DUratlOn = nay last observed 
Frequency = Number of days observtrd 

- 



lndiuldual Cllnical Flndlnos 
Male 

Rat . 
NUlTlbS3r 

; 6 Day of Study 
nset - Duration Frequency 

Group II Post Exposure; 

59055 Urine stained abdomen 
Alopecia. nosa 
A\opecla, mouth 
Labored breathIn@ 
Mate.r!a! afoi;~d ifoiith, brown 
Uaterlal around noSe, brOun 
Material around aye. dry. black. 
Eyes pale. both 

both 

1 - 10 
II - 14 
II - 14 

l- 7 
I - 10 
I - IO 
l- 6 
l- a 

IO 
4 
4 
7 

IO 
IO 

6 
a 

191-1456 Onset = Day fIrSI Observed 
Duration = Day last observed 
Frequency = NumDer of days Observed 



lndlvldual Cl l”lCiIl F Indlnys 
Female 

Group, 
Rat 
Number f-‘aV Of Study 

/ bnset - Duration Frequency 

Group II Post Exposure; 

59060 

Died prior to flrat dat observation 

Dttld prior to flrat dot observ~tlo” 

Urine statned abdomen 
Alopecta, both vyer 
Alopecia, n0.e 
AlOpeCla, mouth 
Labored breathl”Q  
htet-lal arOund mouth, brown 
Matartal around “068, brown 
h!Btarlal around eye, wet. black. both 
Eyes pale, both 
Eyea Pale. rtQht 

Urine stelned abdolnen 
Alopecia. dorsal head 
Alopecia. 
Alopecia, 

both eyes 
anterior dorsal realon 

Alopecia, “0s~ 
Alopecia, mouth 
Labored breathtng 
Material around mouth. brow” 
Yaterlal around nose, brow” 
Material around eye. dry, black, 
Eyes pala. both 

both 

I- 1 

I- I 

I - I2 
9 - 14 

11 - I4 
11 - I4 

I- 7 
I- 5 
I - 5 
I - IO 

3 - II 
13 - 14 

- II 
r, - I4 
9 - 14 

II - 14 
II - 14 
11 - 14 

I - a 
I - 5 
I- 5 
I - fl 
I - I3 

I 

I2 
6 
4 
4 
7 
5 
5 

10 
9 
2 

II 
9 
6 
4 
4 
4 
0 
5 
5 
B 

II 

191-1456 onset = Day first onserved 
Duration = Day last observed 
Frequency - Number of d8ys Observed 



Indlvldual Cllnical F\ndlngs 
Male 

Group. 
Rat 
Number 

4 Ogv Of St’rdY- nset - Duration Frequency 

Group 111 Post Exposure; 

59083 

5911a4 

59085 

No visible abnormalities 
Urtne rtolned abdomen ~- 
Alopecta, ventrnl neck 
Material around mouth. brown 
Materlel around naee. hr6.n 

No vlaible abnormalltlen 
Urine stained abdomen 
Lanoted bresthlng 
Material around mouth, brown 
Materlel around nobe, brown 
Mnterlal around eye, black, both 

No vlslble abnormalities 
Urine stained abdomen 
Matarlal around mouth. brown 
Material around nose. brown 
Material around aye, black. both 

No vlslble abnormalltlec 
Urine statned abdomen 
Labored breathin 
Maturlal around mouth. bro*n 
Material around noro. brown 
Materiel around eye. brown. rtoht 

No vlslble abnormalltles 
Urine stained abdomen 
Labored breathing 
Material around mouth. brown 
hiaterlal around nose. brown 
Material around eye. brown. both 

a - 
1 - 
4 - 
: - 
I - 

7 - 
1 - 
1 - 
1 - 
I - 
I - 

4 - 
1 - 
I - 
I - 
I - 

5 - 
I - 
4 - 
I - 
I - 
2 - 

7 - 
I - 
I - 
I - 
I - 
I - 

I4 7 

i 
ii 
3 

5 7 
7 7 

I4 a 
4 3 
2 2 
6 6 
6 6 
3 3 

14 II 
3 3 
3 3 
3 3 
2 2 

I4 IO 
2 2 
4 I 
3 3 
3 3 
2 I 

14 a 
5 5 
2 2 
3 3 
3 3 
6 6 

191-1456 Onsot = Day first ObStrrved 
Duration = Day last observed 
Frequency = Nu~ner of days obstlrved 



Individual Cllnlcal Flndinys 
Femrc I e 

Rat 
Number Frequtrncy 

Group III Post Exposure; 

59086 

58067 

No vlslble abnormalities 
Urine stained abdomen 
Alopecls. ventral neck 
Labored breath\ng 
Matarlal around mouth. brown 
Llateriri around nose. brown 
Material around eye. brown. both 

Urine stalned abdomen 
Alopecia. both eyas. sllyht 
Alopecls. antertor dorsal re9Ion 
Cubored breathlop 
Meter\eI uround mouth. brovn 
Matertal around nose. brown 
Meter!u\ around eye, black. right 
Eyes pals. rtQht 
Eye closect. left 

59080 

59009 

Urine stalned abdomen 
Alopecia. Llotn BYB.5 
Alo;ecla: anterior dorsal reolon 
Alo~ecla. ventral “ack 
Labbred breathing 
Materlal around mouth, brown 
Materlal around nose. brown 
fiatBrie around eye. black. both 

Urtne stained abdomen 
AlOpeCl8. both eyes 
Labored breathlng 
Material around mouth, brown 
Material around nose. brown 
Material around eye. bldck, both 
Eyes pale, both 

9 - 
1 - 
5 - 
I - 
I - 
I - 
1 - 

ii - 
0 - 
1 - 
1 - 
I - 
1 - 
t - 
I - 

I - 
4 - 
7 - 

\I - 
1 - 
I - 
I - 
I - 

I - 
4 - 
1 - 
I - 
1 - 
I - 
1 - 

I4 6 
5 5 
0 4 
5 4 
3 3 
3 3 
3 3 

5 5 
14 9 
IO 3 

7 ,’ 7 
6 6 
6 6 
5 5 
1 I 
I I 

9 8 
14 11 

9 3 
I4 4 

7 4 
7 7 
7 7 
5 5 

10 IO 
14 I1 

7 6 
4 4 

4 5 ii 
6 6 

191-1456 Onsbl = Day flrat observed 
Duration = Day last observe0 
frequency = Number of (Jays observed 



Individual Cllnlcal Flndinys 
Female 

Croup, 
Rat 
Number J&y of Study 

,,C)nc.et - Duration Fl-eCptllXy 

Group I I I Post Exposure: 

59090 Urtna stained abdomen 
Alopecia, both eyes 
Alopecia, nose 
AlOpeCia, mouth 
Scabbed acaa. tall 
Labored Dreathlrq, 
Materiel around mouth, brown 
Material around nose. brown 
~atertal around sy.. blmck, both 
Eyee pale. both 
hlrterial on surface of aye. dry. rlQht 

I - 
4 - I]: 
5 - 12 
5 - 12 

t1 - 14 
I - 10 
I- 4 
I- 4 
I- 5 
I- 0 

II - 13 

7 
I I 

8 
8 
4 

10 
4 
4 
5 
9 
3 

191-1456 OnSet = Day first DoserVed 
Duration = Day last obrefvad 
Frequency = Number of days ob6erved 

P 
u-l 
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APPENDIX B 
Individual Body kieights 

191-1456 

. . 
I 

_ ._ . - . -  __,l 

.  .  .  _ _ : . . . , - .  i 
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Individual Body Weights (grams) 

Animal 
Number Sex Pre-exposure 

Post -exposure Day 
7 14 

Grouo I: 

58856 
58857 
58858 
58859 
58860 

Hean 
S.D. . 

-- 

58861 151 146 
58862 158 161 
58863 163 168 
58864 150 162 
58865 150 153 

Hean 154 158 
S.D. 5-9 8.6 

Group 11: 

59051 
59052 
59053 
59054 
59055 

Mean 2!75 252 
S.D. 6.1 16.7 

59056 F 192 
59057 F 183 
59058 F 182 
59059 F 187 
59060 F 184 

Hean 186 185 201 
S.D. 4.0 0.7 4.2 

M 209 
M 233 
M 224 
M 208 
M 201 

215 209 262 
13.1 20.4 20.0 

270 
274 
283 
269 
280 

235 279 
214 279 
216 270 
200 247 
180 235 

240 
236 
269 

264 

184 204 

185 198 

179 
189 
209 
190 
174 

18& 
13.4 

274 
287 
291 

308 

290 
14.0 

191-1456 

S.D. - Standard deviation 
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Individual Body Weights (grams) 

An ima 1 
Number Sex Pre-exposure 

Post-exposure Day 
7 14 

Group III: L 

59081 ?f 291 303 345 
59082 H 290 297 330 
59083 Iy 294 302 349 
59084 ?I 292 305 334 
59085 M 294 296 337 

Me an 292 301 339 
S.D.. 1.8 3.9 7.8 

-. 
59086 184 197 218 
59087 183 205 221 
59088 190 202 219 
59089 184 185 208 
59090 184 220 241 

Xean 185 202 221 
S.D. 2.8 12.7 12.1 

!j . D. - Standard deviation 

19 1-1456 
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.APPENDIX c 
Individual Post-Mortem Observations 

191-1456 

0 



t; 
_” 
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Individual Post-Mortem Observations 
:I 

Dosage Level 
Rat 
NumDar Ser Fate Day stte Ooservatlon 

Groucl I Post Exposure: 

58856 u s (14) 
56857 n s iI41 
58868 n S (14) 
58859 n s (14) 
58860 n 5 (I41 

50861 F 5 (14) 
58862 F 5 114) 
58863 F 5 (14) 
68864 F S (141 
58865 F S (14j 

Croup II PO51 E”po5ure; 

5905 \ 
59052 
59053 
59054 

59055 

590b6 

59057 

59058 
59059 

59060 

M  
Y 
n 
n 

I4 

F 

F 

F 
F 

F 

S 
S 
S 
0 

0 

S 
cl 

S 

(141 
(14) 
(14) 
La) 

(14) 

(1) 

(1) 

(14) 
(0) 

04) 

Kidney 
Trachea 
Intestines 
LIveI- 

Intesttnes 
Trache, 
Lung6 
Kidney 
LlvfYr 
Intesttnes 
Trachea 

Trachea 
Lungs 
Intestines 

N’VA 
NVA 
NVA 
NVA 
NVA 

NVA 
NVA 
NVA 
NVA 
NVA 

NVA 
NVA 
vhlte spots. left 
*hIto In color, whlto dust prcrsunt 
yes filled. sl\uht 
dark in Color 

NVA 

gas flllod. marked 
nhlta In color. foam-l ihe fluid 
mottled, red In color 
darh 5~0,s on exter\Or. TlOht 

uneven In colar 
gas filled, slight 
foam Ilhe fliuu 
NVA 
white in color. white dust present 
red In color, mottled 
Da5 filled. very s\(oht 
NVA 

l9l- 1456 D  = Founo dead 
S = Scheduled sacrifice 

* - OloU during erposure 

NVA = No v\slhle aDnorlnal\ties 

u-l 
0 
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Indlvldual Post-Mortum Obsurvatlonc 
I’ f 

Dosage Level 
Rat 
Number San Fate Day Site Observation 

Group 111 post Exposure; 

5900 I M  s (14) NVh 
59082 M 5 (141 NVA 
59083 M s (14) NVA 
59084 M s (14) NVA 
59005 Y s (14) NVA 

59086 
F 

S (14) NVA 
59087 

i 
(14) NVA 

59068 F (14) NVA 7 
59089 F s (14) NVA 
59090 F s (14) NVA 

IYI-I456 5 = Scheduled sacr\fIce 
NVA - NO visible abnormaittlea 
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c  .  

APPENDIX D 
Protocol 

19 1-1456 
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WTEPZiATIONAL KES.suRC'rl MD !lEVELOP?!!fl COeORATION 

PROTOCOL REVISION OR CLMIFZCXTION 

n 
(TSINC G0539.04) 

Protocol Sheet No. 1 Study No. 191-1456 (DRD# BYO87&) 

TITLE: OECD ACUTE I.VWTION TOXICITY EVALUXTION I?I RXTS 

ITLLi JUSTIFICATION 

1:. Issuance of protocol. 

IrEX 

1 

PROTOCOL RE'7XSION OR CLARIFICXTION 

Conduct study in accordance with attached pratocal. 

Study Direceor Charles E. Ulrich, B.S. 

C.E. Z&z 5/02/89 
Signature Date 

IR90-49-j 
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I. s TUDY n TE 

OECD Acute Inhalation Toxicity Evaluation in tits 

II. PURPOSE OF TX ST'DDY 

The purpose of this study is CO evaluate the acute toxicity of an 
experimental compound when administered via the inhalation rou:e 

according CO the Guidelines of :he Organfracion for Economic 
Coordination and Development issued June, 1981. 

III. STUDY NJ??XER 

191-14 56 

IV1 ESTING FACILITY 

International Research and Development Corporation 
Yac:avan, Michigan 49071 

V. SPONSOR 

The Procter h GambLe Co. 
11511 Reed F??rtmn Righvay 
Cincinatl, OH 45261 

VT . SPONSOR'S REPRESEYTATIVE 

Dr. Greg Allgood 

VII. IRK ?3"50!mEL RESPONSISILITTES 

S:udy Director: Charles E. Ulrich, 3.S. 
Screncific Director, 

Inhalacloa Toxicology 
Yanagec of Knhaiacioa Toticology: John G. Drunmoad, 3h.D. 
.%nage:c of Test Eacerial Control: %rk V. Griggs , 3.5. 

Associate Director of Research, 

Scientific Director of General 
Toxicology Division: .%~CO~ZI alair, Ph.D. 

Director of Quality Assurance: Yargery J. Liirth, 3.S. 

VIII. SCHEDULE 

Proposed Starting Dice of Study: Hay 3, 1989 

Proposed Completion Date of Study: !-lay 17, 1989 

Proposed Date of Final Report: July 30, 1989 
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. 

IX. 

. 
-- 

A. 

a. 

C. 

D. 

E. 

F. 

c. 

H. 

I. 

J. 

K. 

L. 

Identification: S:_CGZSOr ~~e~~~~~‘~cQ-;r~ lp.-.&or=r:-?‘:‘C -c-e-- . ---_ .ri,;, ,ZL 

IRDC Number: 10020 

Lot Number: NOT applica’5e 

Racch Number: NOT apgiica-c’e 

Physico-Chetical Properties : wZ:e powder 

Puricy: 1OCZ as deterz&ed bj~ stonscr 

Shelf Life: e~irzzlon &ate &,-51 1990 

S coraqe Coadi tions : iiccz! zeccerature 

Saf cty Precautions : ,ossibie i-rl‘z: 

Stability: stabia at i3OP tqerz:-ce 

Source : The experimenral compound vi11 be provided by :he 
Sponsor. 

4mounc Required: At least t’ro (2) kilograms or c’io (2) li:ers 
vi11 be required for solids or liquids, respectively. For 
gases , approximately one hundred (LOO) liters ~11 be 
required. 

For self-contained aerosol products , the exact nucoer oi 
cans required *dll depend on the product’s spray race. 
Hovevet sixty (60) minutes of spray provided by Cweive 
(12) KO twenty-four (24) cans vfll usually be l deqlace lor 
Phase I. 

X. EST b.NlYAU 

‘4. :j peci es : Rae 

a. !S trafn: Charles River CD - .- Sprague Davlay derived 

C. Source : The Charles Ri’ver Breeding Laborarories, Inc. 
9801 Shaver Road 
Portage, Michigan 49081 

D. Age at Start of Study: AC least SIX (6) vee’ks 
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x. EST .-t,YIYALS (continued) 

. 
-. 

. 
I) 

2. Body &lght : Individual anizl body weight for each sex vi11 
be vithin the ranges indicated below. ~11 lndividuai ani- 
mals of a particular sex vlchin 
vi thin 2 20% of the man weight 
means for a particular sex vi11 

a given group vi11 be 
for that sex and ali group 
be vithia 2 20%. 

Yaales : 200 - 300 grams 
Females : 130 - 225 grams 

F. Yethod of Identification: Individual ear tag 

G. Yumbcr ou Study: Betveen ten (10) and one hundred (LOO) 

5. Jlousing: Individually caged throughout the study. Average 
COlOUy room temperature and humidity vi11 be becveen nine- 
teen (19 > and tvcncy-five (25) degrees centigrade and 
thirty (30) to seventy (70) percent relative huidity. 

I. Quarantine: At least seven (7) days 

J. Reason for Selection: The rat is a universaily used model for 
demonstrating acute toxicity. 

The time required to conduct ~3s study vi11 vary r‘roz apptoxi- 
acelp two (2) weeks, when only Phase I is requlraa, ‘-lp :o 
approximately six (6) weeks vhen ?hase II is ais required. 

UFT?GOD OF .AD.SflYISTPATION OF TEE TEST !+TERIAL 

The compound vi11 be administered via the inhalation route U:L- 
liziag vhole body exposure methods. Inhalation is considered a 
poceatial route for human exposure. 

T’JERI?E!iTXL DESIGX -- 

This study vi11 be divided in:o t-m (2) phases. During the first 
phase a single group of five (5) zale and five (5) female rats 
vi11 be exposed for four (4) hours to an actual Concentration 
slighily greater than five (5) mg/L or cne maximum obtainable cou- 
cantra tioa. If no animals die duriag a fourteen (14) day obser- 
vacioo period (sexes combined), then the study will be tersinated 
and reported. Hove-far, if any anivls die, then a complete four 
(4) hour LC50 study will be conducted. bnisals exhibiciag signs 
of reversible toxicity at fourteen (14) days, such as recovering 
lost body weight, will be maintained for an extended post-exposure 
observatoa period. 
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XIIi. ZX?EXI?!Z?Ti.\L DESTCN (concizued 

of a solvent IS required CO geaerace the zucerial, thea a solvent 
control group till be added co the design. 

The rats used for :his study will be selec:ed from a 
colony -inrained for acute and subacute work. The ani- 
mals vi11 appear healthy and free of any signs of disease 
prior to selection for this study. When tvo (2) or more 
groups are CO be exposed on the same day, the aaisals vi11 
be randomized into the various groups utilizing Standard 
Randomiza tioa Procedure C . 

When only oae (1) group is to be exposed oa a given day, 
form1 raadomftatioa till aoc be required. Each animal 
vill be given a permaneac ani- number and au ear tag 
vith that number vi11 be placed oa the animal. 

B. Basal Laboratory Diet Caca 

I. Diet : Certified ?ellered Rodent Chow8 $5002, Ralston 
Purina Company, ad libltum except during actual - 

exposures. 

2. Identification: Each lot utilized till be ideaciiied 
and recorded. 

3. Contaminant Levels: !ici:her the Sponsor nor the S:ud:: 
Director is aware of any pccencial coataminaats 
Likely to be prescac in the certified diet vhich 
vould interfere vith the results of this study. 
Therefore, no analyses ocher cihaa chose rou:iaely 
perforzed by the feed supplier vi;1 be coaducced. 

C. Drinking Water 

Tap vacer v-ill be supplied ad libicum except during actual 
exposures . 

The drinking vater used for test aai4als vi11 be monitored 
for specified coacamiaaacs at periodic intervals according 
to IRDC Standard Operating Procedures. Nef ther the 
Sponsor nor the Study Dfreccor is avare of any poceatial 
coatamiaants likely to be present in the drinking vacer 
vhich vould -interfere tith the results of this study. 
Therefore, ao analyses orher than those mentioned in this 
protocol vi12 be conducted. 
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XIII. EXXRI.UEK.4L DES?GX (continued) 

. 
-_ 

D. exposure uechods 

Exposures vi11 be conducted in fifry-four (5L) licet all 
glass or one-nundred-slxcy (L60) liter stainless steel and 
glass exposure chanbers. The h-hour exposure vi11 oe 
measured from the end of the c9g time. The chambers 0111 
be operated under dynazic condirioos, vhere the cou- 
cinuously monitored chamber air is supplied by either the 
HVAC system vhich is separate from the general laboratory 
systems or by in-house conpressed air. The air is 
filtered and temperature and humidity controlled. .\verage 
chamber cemperacure and humidity vi11 be sonicored con- 
tinuously and till be vichin cvcncy (20) to tvcncy-iour 
(24) degrees centigrade and thirty (30) to seventy (70) 
percent RH if possible, considering the requisfte ex;losure 
condicious. The oxygen content vi11 be maintained ac 
nlneceen (L9) percent or greater. Chamber vencila cion 
rate will be af least cvelve (12) airchanges per hour and 
vi11 be monieored concinously. All anicvals vi11 be caged 
indivldully during the exposure. 

E. Exoosure Acsosphere Ganeracion !!echods 

For solids, vhere a dust exposure is required, the com- 
pound vi11 be utilized as received and only obvious large 
aggloaeraces vi11 be broken up. AC the Soonsor’s request, 
the uperlmental compound can be ground and sieved co RKO- 
duce an aerosol of greater “respirability.” 1 

For liquids, exposures vili be to a liquid droplet aerosol 
of the compound unless a vapor exposure is specifically 
requested. 

Details of generation system nethodologies cannot be 
defined until the physical and chemical characterlscics oi 
the experimental compound are known. Therefore, this vi11 
be recorded in the Study Yoces after prelitinary sechoas 
evalucions are conducred. 

F. !iechods for Deceminacloa of Exoosure Concentrations 

Actual and noafnal chamber coacentracioas vi11 be decer- 
mined for all exposures. For dusts , actual measured 
chamber concentrations vi11 be decertined by standard gra- 
vimrrric machods. For liquid droplet aerosols of 
materials vfch low volacllicp, the staadard gravlmecric 
mechod can also be used for determining actual chamber 
concencra tions . Kovever, for materials vich a significant 

1 &--$$d ad sieve test. II;ateriai as r.eeded to 2CheiVe p&icles Of 
greater “respirebili<gr’* ( e.g. ap_om&mtelg tim(2 ) tic~ons in size ) 
Ret- ten (10) grars of SWl- 0 to .5qonsor dter slevbg for 
analgtical evaluation. 
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x:11. EXPt?I?E!TF.-\L DESIGN (continued) 

Page 6 oi 8 

vapor pressure and for all vapor exposures, a specific 
analytical evaluation vi11 be required.2 Addicioral co5 ts 
vi11 be incurrea for these analytical decerainations. .ii 1 
results vi11 be evaluaceti in CersS of the actual Eeasured 
concentrations. AC least cnree (3) decertinacions vii? be 
made during each exposure. 

c. Zethods for Determination of 4erosol Particle Size 

For dust and liquid droplet aerosol exposures, partrcle 
sire determinations vi11 be conducted once (LX) during 
each exposure utilizing an Aadersen Cascade 1spac:or. 
Aerosol size vi11 be expressed ia terms of Equivalent 
Aerodynamic Dtanecer. 

H. Observations for Pkrzmcccoxic Signs 

~11 aniuls vi11 be observed for pharzacotoxic signs 
during the exposure. During the fourteen ( I4 ) day posc- 
exposure observation period, the anlmls vi11 be observed 
tvice (2X) daily for sor:ali cy and once (LX) daily for 
phamacotoxic sigo~. During exposure the time of dea:h 
vi11 be recorded to the nearesr half (l/2) hour, vhiie 
during the observacioa period death vi11 be considered co 
have occurred on the day the animal is found dead. 

I. Body Wef ?;hts 

Body veights till be recorded :ust prior co exposure cn 
days sevea (7) and fourteen (1:) pose-exposure. A.llX;S 
vi11 also be vcighed vhen found dead. L-c c ” an e.xt endea 
post-exposure observation period is required, body veignts 
0111 coaciaue to be recorded at veekly intervals. 

J. Necrops y 

All animals vhich die during the exposure, during cne 
observation period or are sacrificed at the terxza:lon of 
the study, vi11 undergo a complete aecropsy. Sacrifice 
till be by iatraparitoneal sodium penrobarbical and 
exsanguiaatioa via the abdominal aorta. The trachea vlll 
be exposed and clamped such that the Lungs can be removed 
and examined in au inflated state. All major organ 
system in the thoracic and abdominal cavities vi11 be 
observed for gross abnor;lalicies and then the carcass vi11 
be discarded. Na tissues vi11 be preserved. 

2-&qet- at least four (A) @ass-fiber fflters is screw-cap cantatiers 
to the Qonsor for anal.gticl’ evaluation. iacb filter should ‘Eve 
appmateiy thirtg (30) *llli~zts of test material. Cka2her 
exposure - Cacjors (tee and Size) should be supplied to a.lAcB 
deterz&atian of ex?o.sure concentrnt ions. 

--- 
I  
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Uhen Phase II of the cxperixent is conducted the coacenrracion 
mortalftp data will be scacistlcally analyzed ior the LCjO and i-s 
confidence lisits by one of the folloviag xechods: 

A slztplified method of evaluatioa dose-effect experiments 
J.T. ‘Utchficld, Jr, and P. Uilcoxon 
J. Pharmcol. and Expc. Therp. 
Vol. ‘96, 1949 

The decerLna,tioa of the dosage-mortality curve from small numbers 
Bliss 

. Qutt. J. Phara. Pha-col. 
-. vol. 11, i938 

xv. REEPO Rf 

The report vi11 contain a detailed description of the erperizental 
design and methods. Individual and aeaa body weight data along 
vith standard deviations oa surviving anfmls till be provided. 
Narrative or tabular style data oa pbamacotoxic signs aad 
xacroacopic abnormalities observed at aecropsy will be provided. 
Exposure coaceatracloas vi11 be reported as a xeaa and standard 
deviation vhlle particle size data vi11 be reported as a log size- 
probabilf ty plot. Ten (LO) copies of the report vi11 be provided. 

Xl?. PERSONNEL .REALTH AND SAFETY 

Yorxal safety precautions vi11 be expllyed in the h_andiizg oi the 
test compound. 

All data generated by the coaducr of this study vi11 be retained 
for ac least ten (10) years after complation of the study am 
stored in the IRE Archives. An appropriate sample of the cesc 
material vi11 be retained for ten (LO) years foiloviq complrcisn 
of tile study. 

XVIII. QuALIri dSSuPAXX 

The study till be subjected to qualfty assurance Fnspectioa in 
accordanca with IRIS Standard Operating Procedures, and the fi.oal 
report will be revleved by the IRDC Qualf ty Assurance Department. 
S Cudy qua11 ty assurance inspection records vi11 be made available 
to the Sponsor during Sponsor visits to IRDC. 

- 
- . 
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XIX. GSOD LXJOUTORV PUCTTCES 

The study will be conducted in accordance vich :he Good Laboratory 
Practice rcgulacions. 

2 

xx. ALTERATION OF DESIGN 

Alterations of this protocol xty be mde as the scuay progresses. 
No changes in the protocol vi11 be made vichout the specific c-ric- 
ten request or coasent of the Sponsor. In the event that the 
Sponsor authorizes a protocol change verbally, such change vi11 be 
honored by IRDC. However, it then becomes the respoasibilicy of 
the Sponsor to follov such verbal change vi:h a vritten veriiica- 
CfOll. 

XSI. DECLAUTION OF 1.8TEN-T 

This study is intended CO support (Sponsor should initial where 
appropriate ) : 

A. Registration or notfffcatioa of a 
product or chemical by the U.S. 
Environmental Procectioa Agency 

8. Applicacioa for research and/or marketing 
perxits for a product regulated by the 
U.S. Food and Drug Xdmiaisrrac~ioa Td” J // a& s’y~t 653 

C. Xefcher of the above 

.tpproved by S poasor 

TE PROCTER h GXZLRLE co. 

Issued by 

IXER-UTIOfUL RESEM.C‘il h.YD DEtELOP”.YT 
COwOiuTION 

By: & By: c. E. &X 
Dr. Greg Ail$ood \ Charles E. Ulrich, B.S. 

Title: .\ x-=*4 1 %-.&‘JO~ ,;t Title: Sclencific Director, Inhalation 
J Toxicoloqy 

Date: Ilate: z-22-89 

. 

. . 
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-i-HE PROCTER &GAMBLE COMPANY 

April 26. 1?89 

Hr. Charles Ulrich 
International Research and 

Development Corporation 
5~0 North Hain St. 
Hat tavan, Hichigan 49071 

Dear Hr. Ulrich: 

This is to authorize you to carry out the folloving study according to :he 
at cached protocol, and in agreement vith the stipulations of our current 
Labora tory Services Agreement. 

Notice: 1) This study is expected to be submitted to the folloving regrllarory 
agency : FDA. The stipulations of the protocol are to be 
implemented in complete conformance vich the FDA Good Laboratory 
Practice Regulations. 

2) Documentation of the derivation. characterization. and stabil:r:-.. 
testing of the test substance vi11 be the rerponsibilic;; of :he 
Sponsor. 

3) The test substance is to be used for research znl developmen r 
purposes only. 

Test: OECD Acute Inhalation Toxicity Evaluation in Rats 
Protocol No: Special protocol dared 41.25189 

Test Substance No: G0539.04 Dot. Req. No.: 0YO874 
Physical Form: Povder 

!!atters involving the scientific aspects of the vork can be handled directly 
vi ch the Sponsor’s Divisional Toxicologist: 

Dr. G. 5. Allgood Telephone (513) 530-4098 
The Procter & Gamble Company 
11511 Reed Hartman Eighvay - Room EB2D39 
Cfncinnati, Ohio 45241 
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Hr. Charles Ulrich 
International Research and 

Development Corporation 
April 26, 1989 
Page 2 

Complete Sections III and VIII, page 1, of the protocol. Return one copy to 
me, along vith a letter stating that you agree to do the vork specified in the 
attached, approved protocol. Phase telephone verbal results to Dr. Allgood 
by Hay 18, 1989. Three copies of the draft report are needed as soon as 
possible, and are to be sent to me. Also, complete the attached animal 
accounT.ing form and return it as instructed. 

All unused samples are to be returned to the folloving address (the cost of 
shipment should be included in the study cost): 

hr. James V. tlatthevs 
The Procter h Gamble Company 
11511 Reed Eartman Eighvay - Room HB2D31 
Cincinnati, Ohio 45241 

a The invoice for this study should be sent to: 

Dr. Jochen H. Quack 
Hoechst AG 
Harketing TWATA 
6230 Frankfurt am Hain 60 
Federal Republic of Germany 

Sine-rai;;. -A - 

THE PROCTER h GAME COhF.QQ- 
Research 6 Development Department 

G. A. Nixon 
Professional Standards Department 

nh 
cc: Study File 

G. S. Allgood 
J. H. Quack 

-_ -. -- - 


